SHEILA SHERLOCK
As all these investigations could not be performed on the same day, the cardiac catheterization and the biochemical studies were done together and the liver biopsy within three days of these.
CLINICAL MATERIAL
It was inevitable that some selection of patients should occur, the association of visible icterus and heart failure prompting investigation. To balance this, patients in heart failure, not obviously jaundiced, were also, included. Fifty-one patients .were studied with all the common atiological varieties of acquired heart disease. Apart from one patient with constrictive pericarditis the fifty other patients were all in congestive heart failure as judged by iicreased jugular venous pressure, presence of crepitations at the lung bases, tenderness of the liver, and peripheral cedema.
The extent of centrilobular hepatic necrosis was graded as follows.
(A) The hepatocellular changes confined to the region immediately adjoining the centrilobular hepatic vein (18 patients).
(B) Liver cell necrosis extended from the central vein one-third the distance towards the Periphery of the lobule (15 patients).
(C) Disappearance of liver cells over an area greater than the inner third of the lobules (17 patients).
The two more severe grades are illustrated in Fig. 1 and 2. To avoid bias the grading was done by one observer without clinical or other data.
GENERAL DESCRIPTION OF THE LIVER IN HEART FAILURE
Liver weights were variable and bore no relation to the clinical assessment of hepatic size. This 'might be due to drainage of blood post mortem from an over-distended liver. The disparity between the finding at necropsy of a liver of normal weight, and the clinical signs during life of hepatic enlargement, was perhaps explicable-on this basis.
Hepatic histology. The general anatomy of the lobule was usually intact, the portal tracts bearing their normal relationship to the central hepatic vein (Fig. 2) . Sometimes the lobular, pattern was reversed, the portal tracts apparently lying centrally with a ring of surrounding fibrous tissue passing from central vein to central vein. This was characteristic of cardiac cirrhosis.
The central vein was always dilated and the sinusoids entering it were engorged for a variable distance towards the periphery of the lobule. In severe cases there was frank hemorrhage from the sinusoids (Fig. 1 and. 10). There was usually some disappearance of liver cells. The remaining liver cells showed a variety of degenerative changes. The cytoplasm was shrunken with excessive granularity. The nuclei showed fragmentation and pyknosis, these changes diminishing in intensity as the portal zones were reached (Fig. 2) . Apart from cardiac cirrhosis the portal tracts were essentially normal ( Fig. 2 and 5 ). Each portal tract was surrounded by relatively normal liver cells to a depth that varied inversely with the central necrosis.
Diffuse loss of liver glycogen was noted only in the agonal stages. Surviving cells usually contained their normal complement of glycogen. This was true not only of the relatively normal portal zone but also of the surviving liver cells lying amidst the debris at the centre of the lobule. Biopsy sections showed significant fatty change in only 15 of the 41 available sections. The fat was in scattered droplets (Fig. 10 ); only rarely was there distension of the liver cell by one large globule. Sometimes the fatty change was peripheral (8 cases), occasionally central (3 cases) or diffusely scattered through the lobule (4 cases). This contrasted complet'ely with the usual post-mortem picture.
Increased brown pigment in the liver cells at the centre of the lobule was constant. In many instances large pigment granules filled the central degenerating cells. As the cells disintegrated the pigment came to lie free at the centre of the lobule amidst cellular debris. This brown pigment failed to give the Prussian blue reaction and was also negative to tests for hiemofuscin. Sudan III stained the granules a rich brown, both in frozen and formol fixed sections. The pigment stained green with methylene blue suggesting a relationship to bile pigment. Fig. 8 and 9 ).
With control of the heart failure there was healing of the liver cell damage. An inactive cardiac cirrhosis remained. This could not have been readily detected by clinical or biochemical means but was demonstrated by hepatic biopsy. 
FIBROUS TISSUE CHANGES AND CARDIAC CIRRHOSIS
In the mildest cases (Grade A) the reticulin pattern is normal. The occasional association of much liver cell damage with an intact reticulin framework is usually seen in acute heart failure of short duration. The next stage is centrilobular reticulin condensation (Fig. 3) . Liver cells have been lost from the centres of the lobule and this has resulted in collapse of the reticulin stromaa very common finding in heart failure. Then follows centrilobular reticulin proliferation. Not only are the reticulin fibres more closely packed together but there is actual production of new reticulin at the centre of the lubule. This is seen as golden yellow fibres in the silver impregnated sections (Fig. 12) (Fig. 9 and 13 ). The portal tracts may remain unaffected, but in long standing cases they are often also" involved; the bile ducts proliferate, fibroblasts are seen, and sometimes there is also a little round-celled proliferation. When there are changes in both central areas and portal tracts a complex " mixed " picture results (Fig. 15 ). This maybe difficult to distinguish from the usual type of portal cirrhosis. Careful study, however, usually demonstrates that the maximal fibrosis is centrilobular. In some instances nodular regeneration of liver cells may be seen.
Progression of fibrosis in the presence of continuous heart failure is illustrated by the following case history. Fig. 11 and 12 ). Conspicuous bile stagnation, many bile " thrombi " being seen in canaliculi at the periphery of the lobule. 26/9/44, patient died. Final serum bilirubin, 25 mg./100 ml. Post mortem: bile passages patent and full of dark bile; heart: aortic incompetence, mitral stenosis and tricuspid incompetence; no pulmonary or other infarction. Post-mortem hepatic sections: fully developed cardiac cirrhosis. Reversed lobulation, relatively normal portal tracts apparently occupying a centrilobular position. Congestion and disappearance of liver cells adjoining the central vein (Fig. 13 ). Reticulin stains confirm cardiac virrhosis.
The regression and healing of the centrilobular necrosis associated with heart failure has already been described (Case 2). If the cardiac lesion is adequately treated, a cardiac cirrhosis may similarly be associated with little functional disturbance. Acute hepatic changes and usually jaundice' follow further heart failure, 'as illustrated by the following case history.
Case 4, E. L., a housewife, aged 38. Many previous hospital admissions with congestive heart failure due to auricular fibrillation and mitral stenosis. Responded well to usual treatment and on 15/2/45 was not in congestive failure. Serum bilirubin less than 0 5 mg.; serum albumin, 42 g.; serum globulin, 2-2 g. (all per 100 ml.). Bromsulphalein retention, 10 per cent. Urine, urobilinogen absent. Hepatic biopsy, a fully developed cardiac cirrhosis. Centrilobular bands of mature connective tissue joining bands from adjoining lobules. Portal tracts normal. Some dilatation of central sinusoids but no hmmorrhage. Surviving liver cells normal with normal glycogen and fatty change absent. This lesion is an inactive cardiac cirrhosis (Fig. 14) . Patient' remained on the verge of heart failure: on 2/2/46 re-admitted in gross congestive failure. 24/2/46: serum bilirubin, 1-6 mg.; albumin, 3*1 g.; globulin, 3-4 g., all per 100 ml.. 31 per cent retention of bromsulphalein. Urine positive for bilirubin and urobilinogen. Patient died 25/2/46. Liver sample by aspiration thirty minutes after death: great increase in connective tissue. Fibrous bands between central areas and also joining portal tracts. A mixed picture of centrilobular "cardiac" cirrhosis and'the common " portal " type (Fig. 15) .
It is clear that both exacerbations and increasing duration of congestive cardiac failure result in aggravation of the hepatic lesion. Recovery from the failure leads to healing.
THE POST-MORTEM CHANGES IN THE LIVER IN PATIENTS DYING OF HEART FAILURE
In three instances hepatic tissue was obtained less than 24 hours before death and at necropsy. The hepatic changes in the following case are typical.
Case 5, G. S., man, aged 48: cardiac failure due to chronic bronchitis and emphysema. Mildly icteric, serum bilirubin, 3-4 mg./100 ml. Arterial blood 59 per cent saturated with oxygen; CO, 3.5 1./minute and RAP, 16 cm. saline. Hepatic biopsy 2 hours ante mortem. Severe degree of hepatic cell necrosis (grade C: Fig. 2 ). Twelve hours after death (Fig. 4) the liver cells at the lobulat centre had disappeared, leaving shrinkage and nuclear degeneration at the periphery. No normal cells. Cytoplasm darker, due to loss of glycogen. Surviving cells no longer closely packed together but now dissociated. Parasinusoidal spaces opened up; liver cell columns shrunken. Sinusoids contained less blood than in life.
In 14 other instances the ante-and post-mortem differences observed were of the same, type as 'those described above. The increase in the liver changes occurring during the agonal period and immediately post mortem makes autopsy material unreliable for assessing the effects of cardiac failure on the liver in life.
RELATrION OF HEPATIC HISTOLOGY TO THE CLINICAL STATE (a) Nature and duration of heart disease. Hepatic cell necrosis occurred in all forms of heart failure, the severer grades being most frequently found in mitral stenosis. In general, the longer the SHEILA SHERLOCK patient had been in failure the greater was the extent of underlying damage to the liver. Only 5 of the 18 patients with grade A damage had been in failure for longer than 60 days, whereas 7 of 15 patients in grade B and 12 of the 17 in grade C had been in failure for 60 days or more.
When cardiac cirrhosis existed, mitral stenosis was by far the most frequent accompanying heart lesion. Of the 13 patients with cardiac cirrhosis 11 had mitral stenosis and 2 pulmonary heart disease ( Table I ). All the patients with mitral stenosis and cardiac cirrhosis had had repeated episodes of heart failure. The two patients with pulmonary heart disease and cirrhosis were in failure for the first time but the attack in both instances had lasted at least three months.
(b) Circulatory changes. There was no correlation between right auricular pressure and the extent of hepatic cell necrosis (Fig. 16) . Out of 12 patients with the severest grade of hepatic cell necrosis 11 had a cardiac output less than 3*8 1./minute. A significant correlation with low output was not established, however, as many of the patients with minimal lesions had conspicuous lowering of cardiac output (Fig. 16 ). There was also little relation between liver necrosis and arterial oxygen saturation, but the patients with severe liver necrosis and normal or high cardiac outputs usually had very low arterial oxygen saturations (Fig. 16). (c) The relation of cardiac cirrhosis to portal hypertension. The common Laennec cirrhosis often results in portal hypertension. The cirrhotic lesion in heart failure may resemble closely Laennec's cirrhosis and data in 28 patients were scrutinized to decide whether cardiac cirrhosis caused portal venous hypertension.
Superficial abdominal veins were not distended. Hematemesis did not occur. In the 28 necropsies cesophageal varicosities were not seen. Mean spleen weight for the 19 patients with cardiac cirrhosis was 175 g. and for the 18 patients without 155 g. The difference is not significant. Spleen histology did not differ. In the 10 patients with cardiac cirrhosis the mean volume of ascitic fluid was 1110 ml., the 18 patients without cardiac cirrhosis had a mean ascitic volume of 1260 ml. It is apparent that cardiac cirrhosis does not add portal hypertension to the clinical or post-mortem picture.
JAUNDICE IN HEART FAILURE
Of the 50 patients, 34 had serum bilirubin levels greater than 1 mg./100 ml. and in 16 the value exceeded 2 mg./100 ml. Moreover, in 8 subjects jaundice was deep with a serum bilirubin greater than 4-5 mg./100 ml. The 3 highest values were 18*0, 21-5 and 22-0 mg./100 ml. and compare with' the levels found in mechanical obstruction of the common bile duct. E Jaundice and the extent of liver damage. The serum bilirubin was usually normal in grade A and in only 5 of 18 patients was the level greater than 1 mg./100 ml.; 12 of 15 patients in grade B (Table IT) . The relation between the necrosis and the depth of jaundice is shown in Fig. 17 . Jaundice and cardiac cirrhosis. As there were no instances of cirrhosis in grade A the comparison has been made between those with and without cirrhosis in grades B and C. The mean serum bilirubin for the 19 patients without cirrhosis was 2 0±035 and for the 13 patients with cardiac cirrhosis 2 9+05.
Jaundice and the cause of the heart failure. Mild degrees of jaundice may occur with all the common varieties of heart failure-valvular, hypertensive, ischaemic, or pulmonary. Deeper icterus has a closer association with valvular heart disease and in particular with mitral stenosis. Of 16 patients first observed with serum bilirubin greater than 2 mg./100 ml., 12 suffered from mitral stenosis, one from aortic valvular disease, one from ischcmic heart failure, and two from pulmonary heart disease. Eight eventually became deeply jaundiced with a serum bilirubin value greater than 4 mg./100 ml. and of these 7 had mitral stenosis. In 5 there was an associated tricuspid valvular incompetence.
Jaundice and the heemodynamics of heartfailure. There was no correlation between the serum bilirubin values and the cardiac output. A statistical correlation (r=078) was established between the depth ofjaundice and the venous filling pressure of the right heart, the patients having very deep jaundice also having very high right auricular pressures. There was no relationship between arterial oxygen saturation and the depth of cardiac jaundice (Fig. 18 ).
Jatndice and pulmonary infarction. (Table II) . The relationship of serum bilirubin to the results of the bromsulphalein test were not nearly so close (e.g. Case 6) and in three instances the serum bilirubin level was greater than 3 mg./100 ml. although there was less than 15 per cent retention of bromsulphalein in the 30-minute specimen.
Urinary urobilin, urobilinogen, and bilirubin. In all but 4 (3 with a grade A lesion, 1 with grade C) urinary urobilinogen was present in excess. In 10 patients the 24-hourly excretion of urobilinogen was quantitatively estimated; in all but 1 there was an increase (Table IV) . Although the iodine test commonly used to detect bilirubin was positive in only 10 subjects the more sensitive methylene OTHER BIOCHEMICAL DATA Serum alkaline phosphatase was usually normal (Table II) . In 5 of 50 subjects the value was greater than the 13 units taken as the upper limit of normal. However, the concentration was always less than the 30 units used to differentiate primaryparenchymatous from obstructive jaundice (Sherlock, 1946) . Some of the patients with the deepest jaundice had the lowest values for alkaline phosphatase; nor was the serum phosphatase level related to cirrhosis.
Although the mean. values for total serum protein, for serum albumin and for serum globulin were within normal limits (Table II) there was a great deal of variation in the individual patient. Twelve of 43 patients had a serum albumin value less than the normal lower limit of 3-4 g./100 ml. and 18 patients had serum globulin levels above the upper normal limit of 3 g./100 ml. The serum proteins were occasionally greatly disturbed; in 4 patients serum albumin was less than 2-5 g./100 ml. and in 4 other patients also the serum globulin level was greater than 3.5 g./100 ml.
Low serum albumin values occurred only in grades B and C. There was a significant difference between the values of grade A compared with the severer grades B and C. Although 4 of the 16 patients in grade A had conspicuous globulin increases the changes were common in grades B and C, 8 of the 15 patients in grade B and 6 of the 12 in grade C showing an increase. There was no significant difference between the serum protein values of those with and those without cardiac cirrhosis. Little relation was found between the duration of the congestive failure and the serum protein values.
Diminution of serum albumin was most frequently encountered in patients suffering from mitral stenosis or corpulmonale. Six of 17 patients with mitral stenosis and 5 of 9 patients with pulmonary heart failure had changing values lower than 3a4 g./l00 ml. Serum protein, and particularly albumin, passes to a certain extent into cedema fluid. The patients with the worst cedema would be expected to have the lowest serum albumin and highest serum globulin values. This proved to be the case and might partially explain the association of depressed serum albumin and raised serum globulin with mitral stenosis and cor pulmonale in which cedema tends to be greatest.
A positive colloidal gold test was obtained in only 4 of 36 patients, 2 of the positive results occurring in grade B and 2 in grade C. Two of the patients had cardiac cirrhosis; the remaining 11 patients with cardiac cirrhosis showed a negative colloidal gold test.
DISCUSSION
Post-mortem Changes in the Liver in Heart Failure The rapid autolytic changes in the diseased liver after death have been referred to above, and the present observations confirm those of Popper (1948) , and show that post-mortem hepatic autolysis is particularly rapid in heart failure. There is a discrepancy between the incidence of fatty change in our series and that usually described in textbook accounts of heart failure based on selected necropsy material, which taken from the liver in heart failure is almost useless for correlation with in vivo changes.
Centrilobular Hepatic Necrosis in Heart Failure
The liver is particularly sensitive to oxygen lack and the integrity of the liver cell depends on an adequate oxygen supply. The liver cells at the centre of the lobule receive blood at a lower oxygen tension than at the periphery (Blalock and Mason, 1936) and are therefore more susceptible to any fall in the oxygen supply to the liver. Anoxia is known to cause both degeneration of central liver cells (Martin, Bunting, and Loevenhart, 1916) , and dilatation of sinusoids (Seneviratne, 1949) .
In man, as the cardiac output diminishes, the hepatic blood flow diminishes in proportion (Myers and Hickam, 1948) . The oxygen supply to the liver decreases with diminishing cardiac output. Centrilobular hepatic necrosis in heart failure ought therefore to bear some relation to the degree of depression in cardiac output, but there is a group with high cardiac output showing conspicuous centrilobular necrosis in whom other factors such as low arterial oxygen saturation and anmmia may be involved.
The oxygen supply to the liver depends not only on the hepatic blood flow but also on the oxygen content of the pQrtal venous and hepatic arterial blood. A correlation between arterial oxygen unsaturation and the extent of centrilobular necrosis might be anticipated. Very few estimations were available but a positive correlation was not established. However, six patients with pulmonary heart disease with high cardiac output did have low arterial oxygen saturations. Five of these had grjide B liver cell necrosis and in these subjects the reduced arterial oxygen saturation seemed an important factor in the production of the liver lesion.
Increased pressure in the hepatic veins might conduce to the centrilobular necrosis. Although patients with the maximal hepatic necrosis often have high right auricular and presumably hepatic venous pressures, the correlation was not constant. The patient with constrictive pericarditis who probably had the highest hepatic venous pressure also showed very severe centrilobular necrosis, a condition found in most patients with constrictive pericarditis. As Bolton (1914) pointed out it is doubtful whether the centrilobular changes produced by " passive " venous congestion are mechanical since the rise of pressure must extend right through the lobule to the portal veins. He believed them to be due to " a nutritional disturbance and presumably oxygen lack resulting from blood flow changes." Another factor determining the extent of the necrosis is the duration of the heart failure, as shown in the present series.
Cardiac Cirrhosis
Heart failure can undoubtedly produce a centrilobular cirrhosis. The relative rarity of this condition is probably related to the infrequency of prolonged heart failure. Most patients die in the stage of centrilobular reticulin condensation and never pass to the proliferative regenerative phase. Repeated episodes of failure are necessary for the development of full cardiac cirrhosis.
Patients with rheumatic mitral stenosis, responding intermittently to treatment, are therefore particularly prone to develop cardiac cirrhosis. If patients with other forms of heart failure survive for a sufficient lengthof time they too can develop the same lesion. -This is illustrated by the two patients with chronic cor pulmonale who survived three months and showed cardiac cirrhosis.
Although the connective tissue in heart failure is primarily centrilobular, in the later stages the portal tracts become involved. Fibrous bands link not only central areas but also portal tracts (Fig. 15) . This may account for the reported frequency of portal cirrhosis in heart failure (Katzin, Waller and Blumgart, 1939) . Serial hepatic biopsies show that the essential cirrhosis of heart failure is a centrilobular one and involvement of the portal tracts is merely a later confusing feature.
The patients with cardiac cirrhosis were not more deeply jaundiced than those without; neither THE LIVER IN HEART FAILURE Jaundice in Heart Failure Although frank jaundice is rare, the serum bilirubin in heart failure is usually increased (Jolliffe, 1930; Kugel and Lichtman, 1933; Routier et al., 1935; Chaivez et al., 1943) . The present findings also demonstrate this. There are various causes of cardiac jaundice.
(A) Hepatogenous jaundice. This implies that in heart failure the liver cells are inadequate to excrete the bile pigment. The impaired bromsulphalein test is in keeping with this, and, in general, the greater the extent of liver cell necrosis the deeper the icterus (Fig. 17) . There are many exceptions, and histological liver cell damage cannot entirely explain cardiac jaundice.
(B) Obstructive jaundice. Eppinger (1937) believed that cardiac jaundice was due to obstruction of bile capillaries both by pressure on the outside by distended veins and by inspissated bile thrombi within. The obstruction theory may be related to the height of the venous pressure within the hepatic lobule. The normal biliary secretory pressure is 20-30 cm. water (McMaster, Broun and Rous, 1923 (Fig. 18 ) and some patients with very high right auricular pressures are not jaundiced. At necropsy the gall bladder and bile passages, even with the deepest jaundice, are full of dark bile. The frces are perhaps darker than normal and do not suggest biliary obstruction. Further, the biochemical data are unlike those of biliary obstruction. Serum alkaline phosphatase is normal as are the blood cholates (Sherlock and Walshe, 1946) . Urobilinogen is present in excess in the urine. Intrahepatic biliary obstruction related to high venous pressure is therefore unlikely to be an important cause of cardiac jaundice.
(C) Haemolytic jaundice. The icterus of heart failure is often related to hemorrhages into the tissues, particularly pulmonary infarction. The hemoglobin in the tissues becomes changed to bilirubin. The excess of pigment cannot be excreted by a liver damaged by heart failure, and jaundice results (Kugel and Lichtman, 1933) .
There are many points in favour of this hypothesis. There is an excess of iron pigment in some tissues in heart failure. Even without frank infarction the pulmonary alveoli usually contain " heart failure " cells. These macrophages show iron pigment presumably derived from red blood corpuscles. Bilirubin must also have been formed constituting an additional excretory load on the liver. In one patient with -pulmonary infarction the serum bilirubin was on the whole higher than those without, but there were many exceptions. In some patients jaundice developed after infarction although the right auricular pressure and cardiac output were not greatly changed and liver biopsy showed only minimal histological changes (Case 6). In these patients jaundice could only be associated with infarction. All the patients with minimal liver cell damage who were jaundiced had clear evidence of pulmonary infarction. The occasional observation of increased serum bilirubin values with relatively normal results for the bromsulphalein retention tests also suggested a hbmolytic jaundice. The very dark bile contained in the full bladder and bile ducts, the excess of urobilin in the urine, and the other biochemical findings in the blood were compatible with himolytic icterus. 291 group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from SHEILA SHERLOCK At the same time pigment overload cannot be the only cause of cardiac jaundice. Rich and Resnik (1926) introduced into the tissues Qf patients with heart failure a volume of blood equal to that found in pulmonary infarctions and failed to increase the serum bilirubin. Although bilirubinuria is not found in hemolytic icterus, it was frequent in our patients with cardiac jaundice. Finally, jaundice occurred without pulmonary infarction. It was especially conspicuous in association with tricuspid incompetence in which pulmonary vascular congestion is minimal (Case 3).
Diagnosis of Cardiac Cirrhosis
That clinical recognition of cardiac cirrhosis is usually impossible is suggested by the present finding, and by the work of Boland and Willius (1938) . It should be suspected in mitral disease with repeated episodes of heart failure especially if there is an associated tricuspid valvular incompetence. Most patients with heart failure and deep jaundice also have a cardiac cirrhosis, but most patients in whom cirrhosis is present will give no clinical indications-of this lesion.
SUMMARY
Sections of liver were obtained by aspiration biopsy or occasionally by necropsy from 50 patients in congestive heart failure and from one patient with constrictive pericarditis. A full post-mortem examination was carried out in 28 subjects. Changes occurring in the agonal and immediate postmortem periods were such that necropsy sections proved unreliable for assessing the effects of cardiac failure on the liver. Centrilobular hepatic necrosis was almost invariable. If the heart failure worsened the necrosis spread peripherally whereas if the cardiac condition responded to treatment the liver lesion healed.
Connective tissue changes originated at the centre of the liver lobules. Reticulin condensation occurred first; this was followed by reticulin proliferation and eventually spread of connective tissue from central vein to adjoining central veins giving a cardiac cirrhosis. Cardiac cirrhosis became latent if the heart disease was amenable to treatment.
Structural changes in the liver were perhaps related to circulatory changes, namely, reduction in cardiac output, diminution of the arterial oxygen saturation, height of the hepatic venous pressure, and also to the duration of heart failure.
A raised serum bilirubin was very common; frank jaundice was rare and usually confined to patients with mitral stenosis and tricuspid valvular incompetence. The mean serum bilirubin value was higher in the patients with the severer grades of hepatic cell necrosis and when there was evidence of associated pulmonary infarction. There was no constant association between serum bilirubin values and cardiac output or arterial oxygen unsaturation. However, patients with deep jaundice tended to have very high right auricular pressures.
The power to excrete bromsulphalein diminished with increasing severity of liver cell necrosis. Urine urobilinogen was increased. Bilirubin was often detected in the urine. Serum alkaline phosphatase and total and differential protein values were usually normal. The serum colloidal gold test was usually negative.
It was concluded that cardiac cirrhosis has no specific clinical, blood biochemical, or circulatory associations, and that it does not cause intrahepatic portal venous obstruction.
The complexity of cardiac jaundice has been discussed. Support can be found for hepatocellular, obstructive, and hxmolytic theories. In most patients multiple factors are present and the exact cause of the jaundice cannot be determined.
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